Abstract-The
INTRODUCTION
We consider non-trivial connected simple graphs only. Such a graph will be denoted by ( , ) G V E  , where G G  by joining each vertex of 1 G to each vertex of 2 G .
A matching of G is a set of pairwise non-adjacent edges. A maximum matching is one which contains as many edges as possible. The cardinality of a maximum matching of G is called the matching number of G The Harary matrix ( ) RD G of G , which is also known as the reciprocal distance matrix [1] , is an n n  matrix whose ( , ) Ivanciuc et al. [2] showed that, the Harary spectral radius is able to produce fair quantitative structure -property relationships (QSPR) models for the boiling points, molar heat capacities, vaporization enthalpies, refractive indices and densities for C 6 -C 10 alkanes. Hence this structure-descriptor has recently attracted attention of chemists and mathematicians. The lower and upper bounds of the Harary spectral radius of the Harary matrix, and the Nordhaus-Gaddum-type results for it were obtained in [3, 4] . Cui and Liu [5] proposed some more results about the eigenvalues of Harary matrices; also, they got some bounds of the Harary energy. Some lower and upper bounds for the Harary energy of connected ( , ) n m -graphs were obtained in [6] . One can also refer to the book [7] for some properties and applications of Harary index and its variants.
Zhu et al. [8] considered the maximum Harary spectral radius of graphs with given matching number p , and claimed that, the extremal graph is
, where a K denotes the complete graph of order a . However, the result is wrong. Independently, Huang et al. [9] considered the same problem, and proved the following result. Theorem 1.1 [9] . Let G be a graph on n vertices with matching number p which has the maximum Harary spectral radius. Then
Hence, for the case / 3 / 2 n p n           the extremal graph has not been characterized completely. In the rest of this paper, we let 1
For completeness, one needs to know when
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II. MAIN RESULTS

Since
( ) 0 ( ) p p p p n p p n p n p p n p n p n p                                   , and ( ) 2 1 ( ) ( ) ( ) 2 ( ) ( ) ( ) p p p n p n p p n p n p J I J RD G J J I                  . Let 1 2 2 2 ( 2 ) 2 1 1 ( 2 ) 2 ( 2 ) ( 2 ) 2 2 ( ) ( ) p p p n p n p p n p n p J I J A J J I                  , and 3 ( ) A    . Since (2 1) (2 1) (2 1) 1 (2 1) ( 2 ) 1 1 1 ( 21 ) 1 1 1 (2 ) 2 1 ( 2 ) (2 1) ( 2 ) 1 ( 2 ) ( 2 ) 2 0 0 0 ( ) 0 0 0 0 p p p p n p p n p n p p n p n p n p B RD G A J J                                  ) ( ) f g    iff ( / ) 0 g b a   , with the equality iff ( / ) 0 g b a   . (2) If 0 a  , then 1 1 ( ) ( ) f g    iff ( / ) 0 g b a   , with the equality iff ( / ) 0 g b a   . Proof. (1) If ( / ) 0 g b a   , then ( ) 0 g x  for / x b a   , since ( ) g x increases monotonically in [ / , ) b a   . Hence 1 ( ) / g b a    ,
